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0.36, or 0.56 below normal; the greatest monthly amount, 1.11, occurred 
at Flandreau, and the least, trace, at Alexandria, Mellette, and Water- 
town.-& W. Q h n .  

Tenflsssss.-The m a n  tempratlire was 30.20, or about 10.00 below nor- 
mal; the highat was 76O, at Mdison on the a t h ,  and the lowest, 300 
below zero, at Erasmus on the 13th. recipitation was 
5.83, or about 0.76 above normal; the greatest monthfy amount, 14.15, 
occurred at Oakhill, and the least, 2-70, at union City.-fl. c: &lam 

general deficiency, ranging from 8' to 15O, with the greatest in the inte- 

23' below zero, at Tulia on the 12th. T i e  average preci itation, deter- 

There was only a alight deficiency Over 
the east coast district and the estreme western portion of west Texas, 
while the deficit was general in other sections and amounted to mg; 
than l inch in most places. with the greatest, 2.61, at Longview. 

able for farming operations. &e severe cold spell at the opening of 

coming very in ?'aces over w?t and north. portions,.placlng 

The average 

T-.-The mean temperature 11.10 below normal; there was a 

rior; the ggO, at Fort Ring Old on the 3d, and the lowest, 

mined by comparison of 50 stations, distributed throug{ollt tile fihte, 
l.lo below the 

greatest monthly amollnt, 3.58, occurred at Brazoria, while none fell at 
several stations in the western ortion. The mouth wasvery unfavor- 

the flecond decade stopped farm work in sections. Drought is 

considerably be 'Ind with the1r work* especlally plowing 
making preparations for spring crops.-I. M. Clitia. 

Utah.-The mean temperature was 28.8O; the highest was 77O, at St. 
George on the 19th, and the lowest, 50° below zero, at Woodruff on the 
6th. The average precipitation was 1.73; the greatest monthly amount, 

5.85, occurred at Heber, and the least, trace, at Giles and St. George.- 
L. H. Murdod. 

7-irginia.-The mean temperature was 30.2O, or 8.l0 below normal; 
the highest Soo, at Westpoint on the 4th, and the lowest, 29' below 
zero, at Monterey on the 10th. The average precipitation was 5.50, or 
1-99 above normal : the Weatest monthly amount, 8.18, occurred at 
Ham ton, and the least, 2-65* at MontereY- The heavy fall of Snow 
whici attended the Cold period Of 10-16th afforded protection to Winter 

#a&ngton.-The mean temperature was 32.5O, or 4.0° below normal; 
the was 630, at centerville on the lAth, at Kennewick on the 

normal; the greatest monthly amount, %.98, occurred at Clearwater, 

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ e N ~ ~ ~ z ~ ~ ~ ~ r  ,.5 below normal; 
the highest was 5S0, at Butternut on the Slat, and the lowest, 50' be- 

;$rille, and the least, trace, at 'mine and Westbend'-w' Af' 

the highest was 55O, at several stations on tliflerent dahs, and the low- 

cro no Ivinter has been reported.-E. A .  Icaane. 

17th and at Fort Simcoe on the lsth, and the loWest, 360 below zero, 
at Usk On the 4th. 5.43, Or lm30 above The average precipitation 

low zero* at On the loth. The average precipitation was0*95, Or 
above tho greatest amount, 2*51Y at 

Wy-&g.-The mean temperature wm 11.20, or 11.2 below normal; 

est was 510 below zero, at Lowell on the 4th and at Basin on the 5th. 
The average precipitation was 1.78, or 1 03 above normal: the greatest 
monthly amount, 5.90, occurred at Centennial, and the least, 0.13, at 
Alcovs. As a whole, the month was one of the coldest and stormiest 
on record in Wyoming.-W. H. Palmsr. 
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SNOW TEMPERATURES. 
By E. B. CALVERT and W. F. R. PmLLIrR.  

The snowstorms of February 5-5 and 11-13, 1899, were, 
for both the depth of the snowfall and the subsequent cold 
weather, most unusual for the region in which Washington, 
D. C., is situated. Following these storms the writers made 
some thermometric observations of the temperature of the 
snow a t  different depths from the surface. From the prac- 
tical value that such observations appear to possess, we think 
that the series made by us is suggestive and of sufficient im- 
portance to publish. 

The observations were made in snow that fell on an open 
plat of sod covered ground on the north side of the Weather 
Bureau building. Two classes of observations were made. 
One in snow on which the sun had shone for some hours and 
the other in snow that had heen shaded for some time by the 
building. 

Snow began to fall on the morning of Februaryd and con- 
tinued a t  intervals till the morning of the 8th. A t  the end 
of the storm the snow was about 13 inches deep. At the be- 
ginning of the snow the temperature of the air was 3 2 O ,  and 
it  gradually fell to 25c a t  the end of the storm. The tem- 

14th. 

perature continued to fall till on the morning of the 11th it 
was lbo below zero, the lowest temperature ever recorded for 
Washington, D. C. ,The second storm began during the after- 
noon of the 11th and continued into the night of the 13th. 
The temperature of the sir during this storm ranged from 
1 5 O  below zero to 1l0 above. The snow was considerably 
drifted by the high winds that prevailed during its fall. On 
the niorning of the 14th the snow measured from 25 to 30 
inches deep in level places in front of the Weather Bureau 
building. 

The first set of snow temperature observations was made 
on the afternoon of February 9 in snow 10 inches deep. 
A t  this time the atmospheric temperature was So. A ther- 
mometer lying immediately on the surface of the snow indi- 
cated, in the shade, a temperature of 3 O ,  and, in the sun, a 
temperature of go. The results of the other readings made 
in the shade were as follows, viz: Three inches below the 
surface of the snow (or 7 inches from the surface of the 
ground) the temperature was 1 6 O  ; 6 inches below the surface 
( 4  inches from the ground) i t  was 30°; and 10 inches below 
the surface, the bulb of the thermometer touching the ground, 
the temperature was 3 1 O .  

On the following morning, with an air temperature of 6 O  
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to 8 O  below zero, a thermometer on the surface of the snow! 
in the shade, indicated 7.b0 below zero ; a t  the same time one 
6 inches below the surface read 14O above zero ; and one 10 
inches below the surface and touching the ground read 31°, 
the same as the evening before. 

On the morning of the l l th ,  when the average temperature 
of the air had been So below zero for the preceding twenty- 
four hours, a temperature of 37O was registered by a ther- 
mometer 10 inches below the surface of the snow and in con- 
tact with the ground. This was the lowest temperature ob- 
served in the layer of snow immediately touching the soil. 

Observations were made also in a spot of several square 
yards in extent from which the snow had been blown till i t  
measured but 6 inches in depth. The temperature of the 
snow in contact with the ground was found to range from 
31.5O to 27O. The snow in this place was exposed to the sun 
throughout the day. 

On the 14th, observations were made in snow 26 inches 
deep, the depth of the snow having been greatly increased 
by the storm of the 11-13th. The results were the same as 
had been previously found so far as regards the temperature 
of the snow immediately on the surface of the ground. 

It was noticed in all our obeervations that the teniperature 
of the snow layer immediately touching the ground was fairly 
uniform, being on the average 3 1 O .  During the period cov- 
ered by our observations the extreme range of temperature 
of the snow layer in contact with the ground was but 5 O ,  
while that of the atmosphere was 3 7 O .  The greatest differ- 
ence observed between the atmospheric temperature and that 
of the snow near the ground was 38.6O, on the morning of 
the loth,  the temperature of the air being 7.5O below zero, 
and that of the snow layer touching the ground 3 1 O  above 
zero. 

The observations made in snow upon which the sun had 
shone for some hours showed that the temperature of the 
superficial layer of the snow was considerably influenced by 
direct solar radiation. 

The most striking fact developed in our observations was 
the relatively high and uniform temperature observed a t  the 
surface of the ground. This was due undoubtedly to the 
barrier to radiation interposed by the snow mantle. From 
the 6th to 14th, inclusive, the average temperature of the air 
was 1 3 O ,  and the average temperature of the snow covered 
soil was certainly not below 3 1 O .  I n  other words, notwith- 
standing the fact that the temperature of the air was for 240 
hours 1 8 O  lower than that of the soil, yet the latter appar- 
ently lost none of its heat. That the surface soil actually 
lost heat there can be no doubt., but the loss was gradual and 
no more rapid than the rate of conduction upward from the 
warmer underlying layers of earth. 

The practical benefits resulting from these two snow storms, 
dtorms in which few perhaps saw any good, may now be men- 
tioned. Had the severe cold that came with and stayed after 
the snows occurred without snow, or without a snow covered 
ground, the temperature of the soil would have fallen many 
degrees below freezing, and the damage to vegetation result- 
ing froin the freezing of the roots would have been enormous. 
But wherever the ground was covered by snow no such dam- 
age was done. 

The observations are shown in detail in the table. 

OBSERVATIONS AT HONOLULU. 

Through the kind cooperation of Mr. Curtis J. Lyons, Me- 
teorologist to the Government Survey, the monthly report of 
meteorological conditions a t  Honolulu is now made nearly in 
accordance with the new form, No. 1040, and the arrange- 

men t of the columns, therefore, differs from those previously 
published. 

Hetdorological obammtwns at Honolulu. 
FEBRUARY, 1899. 

The station is at 210 18’ N., 1570 501 W.; altitude 50 feet. 
Pressure 1s corrected for tem eratnre and reduced Do ma level, and the gravity 

mrrection. -0.08, has been apphd. 
The average direotlon and maximum force of the d u d  and the average cloudi- 

ness for the whole day are given unless they have varied more than usual. In which 
rase thn extremes are given. The scale of wind force Is 0 to 12. or Beaufort scale. 
Two directions of wind or values of wlnd force, connected bye  dash, Indicate 
change from one to the dther. 

The rlnfall for twenty-four hours is now given as measured at 1 p. m. Qreenwlch 
tlme o the respective dates. 

The Iln gauge 8 inches in diameter is 1 foot above ground. Thermometer. 9 feet 
above round. &round Is 50 feet aboke sea level. 
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REUENT PAPERS BEARING ON XETEOROLOGY. 
W. F. R. PHILLIPS, io charge of Library, etc. 

The subjoined list of titles has been selected from the con- 
knts of the periodicals and serials recently received in the 
library of the Weather Bureau. The titles selected are of 
papers or other communications bearing on meteorology or 
:ognate branches of science. This is not a complete index 
If the meteorological contents of all the journals from which 
.t has been compiled ; it shows only the articles that appear 
bo the compiler likely to be of particular interest in connec- 
;ion with the work of the Weather Bureau: 
thiinles Agrotiomiqued, Paris, Tottie ?5. 

rendenleiit des fourrtges. P. 53. 
&otidsh Gsographieccl Magnzifu, Edifbbwyh, Vol. 15. 

Ciel et Terre. 
f i z t w e .  London. Vi!. $: “’* 

Pagnoul. Inflneiice des pliiies et de la nature den terres sur le 

Taylor, W. A. Meteorology of Mount Etna. [Abstract from 

Lsrnis, A. Probable Weather Conditions in Spain, diiring the 

MacDowall, A g. American and English Winters. P. 416. 
Total Solar Ecli ne of Mny 28, 1900. P. 439. 


